General: Chemicals and solvents were either purchased from commercial suppliers or purified by standard techniques. For thin-layer chromatography (TLC), silica gel plates (Merck 60 F 254 ) were used, and compounds were visualized by irradiation with UV light and/or by treatment with a solution of phosphomolybdic acid in ethanol followed by heating. A stainless-free, Teflon ® -Micronanobubble generator (Asupu Company Limited, MA3-FS, pumping rate 120-150 mL/min) was used. Gas Chromatography (GC) was carried out using SHIMADZU GC-2010 with capillary column GL Sciences TC-17. The typical procedure for hydrogenation of unsaturated carbon-carbon bonds using the H 2 -MNB-based strategy: The hydrogenation was carried out in a 100 mL vial equipped with an MNB-generator without additional stirring. Alkene or alkyne 1 (20 mmol) was dissolved in MeOH (80 mL), and then warmed to 30 °C.
Using the MNB-generator (MA3-FS), H 2 -MNBs were introduced into the reactor in the presence of palladium on alumina spheres (0.5%Pd, 2-4 mm, 0.1 mmol, 0.5 mol%) at an H 2 -flow rate of 5 mL/min. The samples of the reaction mixture were taken out periodically to monitor the reaction progress using the GC analysis. After the completion of the hydrogenation reaction, MeOH was evaporated in vacuo to afford the desired alkane 1 with excellent purity. 
Hydrogenation method
To confirm the effect of two changeable factors (flow system and NMB), we have examined the hydrogenation of styrene (1a) under MNB condition using batch system. No difference between flow system (y. 99.9%, Figure S1 a) and batch system (99.9%, Figure S1 -b) was observed. In addition, under bubbling-flow condition (y. 27.0%, Figure S1 -c) showed a lower chemical yield than that under bubbling-batch condition (y. 38.3%, Figure S1 -d) due to probably decreasing contact frequency between reaction mixture and Pd catalyst. From these results, we choose the MNB-flow system as a standard condition.
Figure S1
Comparison with various hydrogenation methods
